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Quantification and intercomparison of the positive feedback interaction between
urban climate and air-conditioning energy demand in international megacities

Kikegawa, Yukihiro
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Urban anthropogenic heat (AH) could catalyze the positive feedback (PFB)
interaction between urban climate and energy demand for air conditioning. This vicious feedback is
classical, but unquantified. Hence this study focused on the PFB and made one of the first trials to

quantify its intensity. The increase in urban energy consumption and its consequent growth in AH on
weekdays compared with weekends could cause air temperature rising and induce additional increase
in energy demand for air-conditioning. Such PFB was analyzed for summer Osaka based on observations
and its intensity was estimated to be about 10%. The estimate was successfully reproduced by the
original urban climate numerical model named WRF-CM-BEM. The validated WRF-CM-BEM was then applied
to future climate projections for Osaka and Jakarta, and the PFB impacts on the future air
temperature were analyzed for both cities. The result suggested that the PFB induced 3 to 4 % of

future air temperature increases there.
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